Effects of chronic intracerebral prolactin on the oxytocinergic and vasopressinergic system of virgin ovariectomized rats.
Chronic intracerebroventricular (icv) infusion of prolactin (PRL) into the cerebral ventricles and mimicking central hyperprolactinemia in lactation has recently been shown to reduce anxiety and neuronal as well as neuroendocrine responses to acute stressor exposure. Here, we studied the effects of icv PRL on the activity of the oxytocin (OXT) and arginine vasopressin (AVP) systems of virgin female, ovariectomized, estradiol-substituted Wistar rats. Ovine PRL was delivered via osmotic minipumps at 0.01, 0.1 or 1 microg/h for 5 days. Under basal conditions, both plasma OXT and AVP concentrations were increased after chronic PRL treatment (1 microg/h). At hypothalamic level, this was accompanied by an increased c-fos and OXT mRNA expression within the supraoptic nucleus, the main source of plasma OXT, whereas AVP mRNA levels remained unchanged. No effect of PRL on c-fos or on nonapeptide mRNA expression was found in the hypothalamic paraventricular nucleus. Moreover, chronic PRL abolished the rise in plasma OXT induced by acute exposure to 30 min restraint stress in vehicle-treated rats. However, restraint stress did not significantly alter OXT or AVP mRNA expression in the hypothalamus of either vehicle- or PRL-treated animals. From these results we conclude that brain hyperprolactinemia alters the synthetic activity of OXT neurons and the secretory performance of OXT and AVP neurons within the hypothalamus, resulting in elevated plasma concentrations of both hormones under basal conditions. These changes are comparable to adaptations seen in the female peripartum period.